Background: Based on the best current evidence, stroke rehabilitation significantly improves health outcomes. The Philippine Academy of Rehabilitation Medicine (PARM) recently developed Filipino contextualized guidelines for stroke rehabilitation. This paper presents a protocol for the implementation phase of the Stroke Rehabilitation Guideline. Methods: A multidisciplinary working group comprising medical and paramedical personnel engaged in stroke rehabilitation in four Filipino training hospitals attended a 2-day workshop to develop an implementation plan for six high-evidenced recommendations for inpatient rehabilitation. Recommendations were for early referral for rehabilitation, increasing intensity of exercise, dysphagia assessment, pressure sore assessment and treatment, and a planned rehabilitation discharge summary. Results: A three-step protocol was developed for guideline implementation: (1) designing an audit protocol to describe current stroke care practice; (2) identifying the most appropriate methods for effectively disseminating the guideline; and (3) considering the best approaches to change professional behaviors relating to the implementation strategies, including these local Filipino professional training, practice and service provision models. Clinical protocols were developed to support standard application of the recommendations. Conclusion: It is anticipated that by applying effective guideline dissemination strategies adapted for local contexts and addressing specific stakeholder learning and behavior change requirements, the potential for sustained uptake of the guidelines will be achieved. This will result in less stakeholder resistance to evidence-based practices, better processes and health outcomes, fewer adverse events, and more effective resource utilization. Keywords: stroke rehabilitation, evidence-based practice, clinical practice guidelines, implementation, behavior change
Background
Stroke usually affects an individual's mobility and performance of activities in daily living. Rehabilitation based on the current best evidence has been shown to significantly improve function and is underpinned by the timely provision of effective services aimed in assisting an individual to resume usual activities to the best possible capacity.
1,2 About 486 strokes per 100,000 persons occur annually in the Philippines. 3 The Philippines is a developing country in which equitable access to evidence-based rehabilitation for stroke patients is a challenge for a range of environmental, personal, organizational, and educational reasons. 4, 5 For instance, a culture of evidence-based practice is not widespread, and education on evidence-based practice is not broadly available to health care providers. 6 In addition, not every Filipino has access to specialist medical personnel for reasons of geography and workforce availability. 5 We recently published the first stage of our guideline project which was based on the contextualization of Western clinical guidelines for stroke and low back pain for conditions in the Philippines. 7 Prior to this work, there was no nationally agreed guideline to guide Filipino best practice for stroke rehabilitation. We took a novel approach by contextualizing relevant guidelines because there was no gain in "reinventing the wheel," given the prohibitive costs of developing de novo guidelines. Further, we believed that our limited resources should be focused on three areas: (1) making current highquality evidence-based recommendations relevant to the local Philippine context; (2) ensuring these would be accessible to, and useful for, health care providers; and (3) implementing the guidelines effectively and sustainably.
This paper presents the next stage of the project: the design of the implementation phase of the Stroke Rehabilitation Guideline 14 using Michie et al's framework 8 within the quality improvement steps described by Grol and Grimshaw. 9 Implementation plans should be informed by multiple sources of data and multiple strategies. Thus, we took a three-step approach in designing the implementation plans: [10] [11] [12] 1. creating a description of current practice against which changes could be compared and potentially attributed to guideline implementation; 2. determining the best method(s) of disseminating guidelines to address the needs of stakeholders within their local contexts of practice; 3. outlining the most appropriate strategies to use to change professional behavior within the context of local service provision. The three key issues which required consideration in the implementation of the stroke guidelines were: (1) ways of disseminating guidelines to stakeholders using interventions which were most likely to change behaviors, (2) the outcomes which could best be measured before and after guideline dissemination, and (3) the expected practice behavior changes from guideline implementation.
Methods Ethics
Ethical approval was obtained from the Institutional Review Board of the University of Santo Tomas Hospital, Manila, Philippines.
Working group
A multidisciplinary working group (WG) was formed with seven physiatrists (rehabilitation medicine specialists), two physiotherapists, and two occupational therapists who were engaged in stroke rehabilitation. They were from key training hospitals. An external international facilitator (KG) participated, providing educational input and independent evaluation and critique of the WG's activities.
Stakeholders
The WG identified primary and secondary stakeholders in the Stroke Rehabilitation Guideline. The primary stakeholders were the target users (physiatrists, physical and occupational therapists, speech pathologists, nurses), as they were responsible for rehabilitation decisions and activities. Secondary stakeholders consisted of other medical specialists who were engaged in stabilizing acute stroke patients prior to commencement of rehabilitation, and patients and their families who were the recipients of rehabilitation, and who had input into preferred treatment options and compliance.
Recommendations targeted for implementation
The Filipino contextualized stroke guidelines contained 307 recommendations, which were mapped to a "typical" Filipino patient journey. They were then endorsed by Philippine Academy of Rehabilitation Medicine (PARM) using wording which reflected the strength of the underlying evidence base. 7 For example, PARM strongly endorsed that stroke patients should be mobilized as early as possible -within 24 hours after onset of symptoms, unless medically contraindicated, because there was a strong level of evidence for this recommendation. Following the principles for guideline implementation, not all recommendations were targeted for inclusion in the implementation plan. 13 Six recommendations were chosen for this purpose, which were selected because they had the Table 1 Recommendations to be used in the implementation plan 1 . Early referral to stroke patient rehabilitation unit once medically stable 2. Rehabilitation should be increased according to the tolerance of the patient as it has beneficial effects on functional outcome, including gait 3. The typical swallow screening procedure should be performed prior to removal of nasogastric tube 4. Pressure care risk assessment should be undertaken followed by regular regular evaluation of the skin for the possible development of pressure sores 5. To prevent pressure sores, appropriate pressure-relieving aids and strategies should be provided, such as a pressure-relieving mattress, use of proper positioning, turning, and transferring techniques and judicious use of barrier sprays, lubricants, and protective dressings to avoid skin injury due to maceration, friction, or excessive pressure 6. On discharge, patients should be referred to an outpatient stroke rehabilitation clinic and into the care of an organized rehabilitation team strongest evidence supporting their effectiveness in inpatient stroke rehabilitation; these are presented in Table 1. 14 Developing the implementation plan
The implementation plan was developed over one intensive weekend in Manila in November 2012. Day 1 commenced with education sessions presented by KG, CBG-S, and JMRD on the principles of evidence-based practice, implementation science, behavior change, and auditing. KG presented information on Australian experiences of implementing clinical practice guidelines. After presentation of a number of behavior change models, the core elements of Michie et al's behavior change wheel -capabilities, opportunity and motivation, or "COM-B" system, were endorsed by the WG as the most appropriate framework for implementation and behavior change. 8 The WG then broke into smaller, discipline-specific, working groups which debated:
• how current stroke rehabilitation practice could be described in the Philippines; • specific needs of different stakeholder groups in terms of dissemination of the recommendations; • likely behaviors which would need to be targeted via dissemination strategies to improve uptake of the guideline; • ways in which change in practice could be demonstrated.
To guide discussions, a list of dissemination strategies and their estimates of effect was compiled via literature review. [15] [16] [17] [18] [19] [20] [21] How these strategies might influence behaviors of primary and secondary stakeholders were considered by the small groups (in terms of the elements of Michie et al's behavior wheel 8 ). A list of items related to the six chosen recommendations was then developed by the small groups, which could be used for auditing purposes.
On Day 2, the collated findings from the Day 1 discussions were provided to the whole WG. After reflection and discussion, modifications were made to the audit items and dissemination strategies.
The WG then developed evidence-based protocols which provided details to assist health care providers to implement the six recommendations. The WG believed that standard descriptors of assessments and measures, interventions, and timeframes for interventions, would assist in increasing guideline compliance, and underpinning future standard recording of audit items. 22, 23 The WG used targeted literature searches to identify the most recent and highest hierarchy evidence, which provided details to populate practice protocols using the PARM writing guide 14 on how to grade literature. 7 The WG looked at work published by quality and safety committees in other countries, particularly by those in the UK, the USA, and Australia, as well as work published by individual researchers. [22] [23] [24] The initial stage of the planned audit was then discussed. This would establish current practice in treating stroke patients in the Philippines. To date, as far as we are aware, there is still no information on current Filipino practices in stroke rehabilitation. A range of issues underpinning the collection of representative and accurate data on Filipino stroke rehabilitation practices was discussed, relevant to the inaugural current practice audit and future audits of the same data, to assess practice change.
Results

Understanding current practice
The WG agreed that the Stroke Rehabilitation Guideline had been developed on the basis of common presentations to Filipino physiatrists, rather than evidence of poor practice. The WG identified that, prior to guideline implementation, a description of current practices was required, which could be used to underpin guideline implementation strategies. Re-auditing many of these measures could be used to establish guideline compliance after implementation. Description of current practices (baseline) and re-evaluation of current practice (post-implementation) are elements of quality improvement cycles. 9 Initial audit measures to understand current practice are outlined in Table 2 . The last two (grey) columns relate to measures which, on re-audit, could indicate change that could be attributed to the implementation of clinical guidelines. These items are discussed later in the "Results" section.
Implementation strategies
The WG identified a range of strategies which members believed would be required for effective dissemination of guideline information to stakeholders within the context of required behavior change. The strategies are presented below and are summarized in Table 3 .
Physiatrists
• Handouts or pamphlets on the key recommendations of the guidelines should be provided to every member of PARM and all the training institutions.
• Regular education sessions on evidence based practice (EBP) and outcome measures and updates on guidelines.
• Progress reports on guideline roll out.
Other medical specialists • Presence of rehabilitation complications (aspiration pneumonia, DVT, skin breakdown, contracture formation, constipation) Date of rehabilitation referral (this is reliant on compliance of other stakeholders to CPG) -education on rehabilitation should be provided at training institutions; -agreement with administrative heads of clinical departments (internal medicine, cardiology, neurology) should be obtained regarding the importance of guideline-driven acute stroke care, and rehabilitation; -education on early intervention rehabilitation.
• Indications and contraindications • Comorbidities management such as dysphagia, pressure sore, bladder incontinence, deep venous thrombosis -integrated process flowchart (see Table S1 ) 
Supporting changed practice
The WG developed three best evidence-based "how to do it" protocols to underpin the selected stroke guideline recommendations: 1. referral to acute rehabilitation of stroke (for secondary medical stakeholders); 2. exercise intensity to improve mobility (for physical therapists); 3. dysphagia screening and pressure ulcer prevention and management (for primary [physiatrists, nurses, speech therapists] and secondary stakeholders). The protocols provide practical details and supports to assist health care providers, wherever they are located in the Philippines, to implement the selected guideline recommendations. These protocols dovetail with the PARM context points 14 and ensure the applicability and generalizability of the contextualized guidelines across the Philippines. The WG believed that standard descriptors of assessments and measures, interventions, and timeframes for interventions would assist in not only educating stakeholders about "how to do" the evidence-based recommendations, but would also improve guideline compliance by breaking down the barriers of lack of knowledge and access to resources, as well as by underpinning standard recording of the items required in the audit. An example of a protocol developed from this process is provided in Table S1 .
Sample size calculation
Assuming that the national stroke prevalence is 486 per 100,000 population and an average behavior change of at least 4.5% could be expected from the strategies used, the total sample size was determined to be 196 (98 for both baseline and audit, equally divided among the four hospitals) with an allocation of ratio of 1 between baseline and audit. 25 For testing the mean increase between two independent groups, null hypothesis statistical testing was set at P , 0.05 and power at π = 0.80.
Auditing practice
The WG discussed how the proposed "current practice" audit would occur. This would be developed as a specific audit protocol. The first stage will be conducted as a descriptive retrospective record audit describing current stroke practices in the Philippines (using the current practice data items in Table 2 ). Audited patients' records will be from stroke patients from January to December 2012. Medical charts will be reviewed consecutively starting from December 2012 and proceeding backwards until the sample size will be met (25 per institution). Data extraction from these records will be undertaken by local medical interns, physiotherapy, and occupational therapy students at each hospital, who do not have a vested interest in the project outcome. After guideline rollout, a second (re-audit) will be conducted to provide data for a practice improvement activity (using the data in the first shaded column in Table 2 ). Guideline rollout will be from June to December 2013 and re-audit will commence in August 2013. Table 2 outlines current practice measures of eight demographic items, nine medical history items, two early mobilization items, one increased exercise tolerance item, three discharge summary items, and one functional assessment item.
On re-audit, the group proposed eleven general items in the acute rehabilitation phase for stroke patients. For the special assessments for pressure ulcer and dysphagia, all five items collected initially will be re-audited. Change in key outcome measures attributed to the implementation of the stroke clinical guideline recommendations will be reported submit your manuscript | www.dovepress.com using the parameters in the second shaded column in Table 2 . The number of items for re-audit will be kept to a minimum to assist in compliance with data recording and the efficiency of the audit process itself, and in targeting educational interventions to improve record keeping. 26 In summary, the audit will be a nationwide study involving hospitals that have rehabilitation centers. It will provide a comprehensive profile of stroke patients who are referred for rehabilitation that will include basic information about the patients' demographics, stroke descriptors, the use of outcome measures important in rehabilitation, such as the National Institute of Health Stroke Severity Scale, Barthel index, modified Rankin Scale, the presence of medical comorbidities and rehabilitation complications, early mobilization of patients, pressure sore assessment and management, and dysphagia assessment. It will be able to identify gaps in the recording of important information on current practice, as well as identify areas where records could be improved and used for future quality improvement activities.
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Aside from the audit, a questionnaire will be given to those who were involved in the implementation to extract which of the dissemination strategies were effective in improving self-perceived knowledge and change in practice behavior.
The results of the audit will be presented at PARM's national convention, which is held annually, and will be provided to the Department of Health and Philippine Health Insurance Company, which are government agencies responsible for improving the health care delivery system through the implementation of clinical practice guidelines. 4 
Discussion
This paper presents the protocol to underpin the second stage of PARM's plan to operationalize the implementation of clinical practice guidelines for inpatient stroke rehabilitation. The guideline implementation plan will be rolled out after a current practice audit has been completed to provide a baseline against which practice changes can be compared. The first stage of our work, contextualizing existing Western clinical practice guidelines for Filipino conditions, consumed 12 months of voluntary activity from PARM members during 2011/2012. This involved taking 21 steps, covering initial training; establishing the framework within which recommendations were contextualized; guideline searching; critiquing; and inclusion, contextualization, review, and implementation planning. A writing guide was developed to assist in endorsing recommendations in a standard manner, relevant to a "typical" patient journey, and to contextualize recommendations for local settings.
14 There was general endorsement from PARM members for the contextualized guidelines in February 2012 at a national convention, and their likelihood of influencing Filipino practices was determined using an electronic survey.
The implementation protocol described in this paper was informed by principles of quality improvement, current best evidence regarding evidence implementation, and models of behavior change. [8] [9] [10] [11] [12] 27 Audit and feedback are the most objective assessments of quality improvement and behavior in practice. 15 Thus, in this project, we took the fundamental step of describing current practice by means of an audit protocol. 22 It was crucial to undertake this process because country-by-country variations exist in health practices and health systems. 9, 11 The outcomes identified in the audit protocol will also be the basis for assessing changes in practice and behavior after the guideline implementation stage.
In this project, the first step of describing current practice in the Philippines was taken by means of a standard national audit protocol. There was no intention at this stage to compare practices with those of other countries. Many Western countries have put significant investment into establishing safe practice criteria in health care. 28 However, such improvements can only be mounted once current practice has been established. Transplanting knowledge from developed countries into developing countries without an understanding of country-specific contexts is fraught with danger, as noted by Ramani 29 and Peabody et al. 30 Thus, it was essential that Filipino practices be described and understood before widespread practice change could be implemented or comparisons made with quality and safety performance in other countries.
The PARM implementation plan is underpinned by six evidence-based strategies in disseminating the guidelines in the Philippines. These are: (1) designing multifaceted interventions rather than single component interventions; (2) tailoring the interventions to the population; (3) establishing interprofessional and organizational collaboration (collaboration between PARM and the International Centre for Allied Health Evidence, University of South Australia); (4) use of local opinion leaders; (5) the provision of organizational and administrative support; and (6) the identification of stakeholders and their needs, and addressing specific behaviors that could influence guideline uptake. To facilitate all this, significant voluntary effort was provided by the eleven participants, not only over the intensive weekend described here, but also in future ongoing commitments to provide educational and motivational support for peers. The implementation plan was based on Western research regarding best-practice effective dissemination strategies for clinical guidelines and measurement of their impact. Michie et al's behavior change model 8 assisted the WG in considering the different behavioral aspects that needed to be addressed. It was clear when considering behavior change using this model, that a "one size fits all" implementation plan would not address the needs of all stakeholders. Seeing the efficiencies underpinning the PARM implementation plans with current best evidence on behavior change was another learning opportunity for the WG, which agreed that without access to the published implementation science research, its deliberations would have been less well directed and efficient.
The success of the implementation of the stroke guideline requires input not just from physiatrists and therapists but also input and buy in from other medical personnel, nurses, and patients. Timely referral to rehabilitation is required from the secondary medical stakeholders named in the rehabilitation guidelines to ensure that all patients have the opportunity to engage with best-practice rehabilitation, which should commence as early as possible. Nurses' engagement is also essential to support physiatrists' rehabilitation instructions and ensure that patients are offered access to best-practice rehabilitation care, in conjunction with therapists. Patients and their families are important participants, as their willingness to engage with best-practice care and comply with rehabilitation instructions will optimize rehabilitation outcomes. Thus, the engagement of all stakeholders is essential to ensure that the rehabilitation guidelines have credibility and are seen as an integral part of the good stroke care continuum.
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Conclusion
The PARM implementation plan is structured on bestpractice principles of quality improvement, behavior change, and guideline dissemination. By adopting the most effective implementation and dissemination strategies within local contexts to address stakeholders, their relationships within stroke care, and their behaviors regarding adopting evidence-based practice, it is anticipated that the potential for the guidelines to improve stroke care and health outcomes will be optimized.
